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PREFACE
GROUND OPERATIONS AEROSPACE LANGUAGE (GOAL)

GOAL SYNTAX DIAGRAMS HANDBOOK

This handbook contains an alphabetical arrangement of syntax diagrams used
in the Ground Operations Aerospace Language (GOAL). Descriptive writeups
for the syntax diagrams are not included in this handbook; they are in-
cluded in the GOAL Textbook. For background information about GOAL, refer
to the GOAL Overview Document which relates the historical development of

GOAL and provides a su™me~y of features and capabilities of the language.
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INDEX OF SYNTAX DIAGRAMS

DIAGRAM DIAGRAM

NO. DIAGRAM NAM: PAGE NO. DIAGRAM NAME PAG
1. JActivate Table Statement 1 39. Internal Name 22
2. |Apply Analog Statement 2 40. Issue Digital Pattern 23

3. lAssign Statement 3 Statement
4. Average Statement 3 41. ilLeave Statement 28
5. |{Begin Data Bank Statement 4 42. |let Equal Statement 24
6. |Begin 4acro Statement 4 43. |Letter 25
7. {Begin Program Statement 5 44, |[Limit Formula 25
8. 1Begin Subroutine Statement 5 45. {List Name 26
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FEEDRACK LETTERS VERSUS DIAGRAM CHpoY

LETTER PROPOSED VALUE DIAGRAM 1:AME '
5
A Declare Data Statement
—— - _——
B Declare Data Statement
C Record Data Statement |
Request Data Statement
S - e
1] Activate Table Statewent
Inhibit Table Statement
- {v— —_— - _——_—_—— - =~ = _— 5
E Apply Analog Statement
Issue Digital Pattern Statement
Set Discrete Statement
F Leave Statement
Perform Subroutine Statement
G Release Concurrent Statement
H Stop Statement
I Disable Interrupt Statement
—_— ’>~ S —_——— — e —— e ———— _— -l . e -
J Begin Macro Statement
Expand Macro Statement
K Begin Subroutine Statement
- e e e ——— e e - . 4
L Free Data Bank Statement
Use Data Bank Statement
RSP T ot ———
M Specify Statement
N Specify Statement 1
P Character String
_— - —_—— —
R Function Designator
S External Designator
T Name
W Macro Label
- - - -1
Y Revision Label ]
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FEEDBACK LETTERS VERSUS DIAGRAM CHART (CONTINUED)

LETTER PRCPOSED VALUE DIAGRAM NAME
AB Step Number
AC Numeric«Formula o
AD rilnteger Number -
AE Binary Number
B AF Octal Number
S - e

Hexadecimal Number

L __




DIMENSION TABLE Engineering units available for use in GOAL are listed in
the following matrix.

FUNCTIUN T 0 o 3 4 6 ;
TYPE BASIC UNIT oxioY . ox100 L xag® L x1003 0 xi07®
[ volts ac/dc volt V ) 1 MV OV
current ac/dc | ampere A . B T MA UA
hertz HI | KHZ MHZ : i
frequency pulses per 1 H
second PPS . KPPS b
day DAY | i
hour HR :
time minute MIN
' second SEC ' MSEC USEC
resistance ohm OWM KOHM MOHM
inductance henry H - , MH ! UH
1 capacitance farad FD ' 1 UFD
{ watt W KW . Mu 7 UW
, power voltage, cur- I
: rent or power DB
ratio percent PCT M
; pounds per PSIG !
square inch PSIA
PSI
} milTimeters of ; i
{ pressure mercury MMHG ¢ {
inches of i
. mercury INHG
‘millibars MB i
inch IN i %
i foot H i ;
distance "meter M L KM . MM
1 nautical i '
mile M
feet per )
second FT/SEC
meters per ;
velocity second M/SEC
knot KT .
: mach no. MACH i
| degree DEG 18
arcmin ARCMIN {
angle arcsec ARCSEC 1
radian RAD [ MRAD |
revolution REV 1
degrees !
centigrade DEGC .
temperature degrees : ‘
fahrenheit DEGF N

CAUTION - The writer must take necessary precautions to insure the
consistent use of compatible dimensions.
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Other alloweble dimensions are:

KILJVOLTS (AC or DC)
DECIBELS above one milliwatt
DECIBELS above one watt
KILOVOLT AMPERES

VCLT AMPERES REACTIVE
KILOVOLT AMPERES REACTIVE
FICOFARADS

MASS (grams)

ACCELERATION

KV
DBM
DBW
KVA
VAR
KVAR
PFD
G

M/SEC/SEC
FT/SEC/SEC

If the fuvll name of the basic unit DIMENSION is used,
then either plural or singular will be allowed.

vii



EXPLANATION OF GOAL SYNTAX DIAGRAMS

To illustrate the allowable variations of each GOAL statement, a presentation

method using syntax diagrams was selected.

Syntax diagrams identify legal sequences of items in a GOAL statement, including

alternate branches, optional entries, and feecback loops.

Some basic rules for using syntax diagrams are:
¢ Syntax diagrams are read from left to right except for feedback loops.

is a connecting path and indicates that the insertion of blanks
and/or comments is allowed.

e Capital letters must be used as shown.

® Diagonal lines are alternate forward paths.

e A bubble indicates the start of a return (feedback) path.

® A numeral at the beginning of a return path indicates the maximum
number of times a path may be taken.

o A letter at the beginning of a return path indicates the number will
be assigned after a system is selected.

e Syntax ‘.otes provide semantical explanation.

o GOAL statements are terminated by a semi-colon.

e A syntax diagram reference number is placed in each syntax unit.

The following is an example of a syntax diagram illustrating a "READING STATE-

MENT."

AND 1

BOOK
r READING READ A \ °
' STATEMENT | ~

1oq, 9
l—-——--
MAGAZINE

viii



This allows any of the following sentences to be written:

READ;

READ A BOOK;

READ A BOOK AND A MAGAZINE;
READ A MAGAZINE AND A BOOK;
READ A BOOK AND A BOOK;

READ A MAGAZINE AND A MAGAZINE;

If the use of “BOOK" and "MAGAZINE" appeared the same way in
several diagrams and represented a logical grouping, then a new

syntax unit could be created.

r =
|  OOCUMENT |-
101
———a MAGAZINE

The above diagram would then become:

=1 l /="
READING ~—-)  DOCUMENT
:__SAEM_E"_T_ mu}_— READ \ A I "

The dashed box represents a syntax unit. The syntax unit on the left is being

e

defined in terms of "characters" and other syntax units.

To facilitate the location of any syntax diagram in this handbook, an INDEX CF
SYNTAX DIAGRAMS on page"iii" lists the initial words of the diagram name, the
number of the diagram, ~nd the page where it is located. A FEEDBACK LETTERS
VERSUS DIAGRAM CHART on pages "iv" and "v" list the letter annotations on
diagram feedbacks and the appropriate definition of each letter. Page "vi"

is a table of dimensions allowed when referenced by a syntax diagram.

ix



By convention, when writing GOAL Statements, the letter "P" should be
slashed and the numeral "0" should not be slashed. This convention is not

shown in the Syntax Diagrams.



ACTIVATE
ACTIVATE TABLE STATEMENT

[ proceouraL |
STATERENT
Facivae 1] b—=—— T
| TABLE k ACTIVATE —}  yame |-—e 1
L STATcRewT 1 M

1& ;
|

ACTIVATE
I._—__—-| ALL ROWS

INDEX
NAME

LA

r ¥y N K ] ﬁ
Jr INTEGER
ROW 1 NUMBER

(- |

A\ N

r L X N ¥ ]

1 ROW

DESIGNATOR
69

———-J




APPLY ANALOG STATEMENT APPLY

[ PROCEDURAL 1
STATEMENT
— — — — — L YREFIX
APPLY / ———
ANALOG — : -
L _STATEMENT 3§ (
b E
—_—-ﬂ
QUANTITY
————J cENp CEER VEEp S
()_<' SEND EXTERNAL
l TO (Y - [ ]
APPLY DESIGNATOR ﬂl'_—,
INTERNAL
NAME
r——-—ﬂ
E
PRESENT- VALUE - OF  (ibremaat . F—To——0 2
it
EXTERNAL o °
DESIGNATOR °

a1



0

ASSIGN STATEMENT

ASSIGN

proceouraL |
STATENENT
r = [ LRI Y r
ASSIGN - ASSICA INTERe AL .
| statemeny |} T
[e————- BUST BE P*.CLARED
N TERRAL AS STATE VALUES
_ NARE
e-[_ = -
1 AL — e
EQUAL —TO o s
STATE
L——-HJ
4\ AVERAGE
w AVERAGE STATEMENT
M proceoural |
STATEMENT
e PREFIX § e
r AVERAGE —' l-—-._-"J"\ r INTEGER 1
I statement I AVERAGE]  nymeeR uI'READINGS—OFel
:
M Py
131 oesionator b M0 — save — a5 ——  Cyue b3



(5 BEGIN DATA BANK
BEGIN DATA BANK STATEMENT

r 1 |
R | wan — o — e | 10,
s )

L ————— - T - =
DEFINES DATA

BANK NARE

-— G A G Sy

1 » REVISION LABEL |
( al

° e

BEGIN MACRO

6
\ KEV 0 BEGIN MACRO STATEMENT

I secin mAcRo | ===
CTATEBERT f———— BEGIN —— WACRO ——| NACRO LABEL l.___()l
e ] I,
9 J
"
—4 PARAMETER |—
L-——-“J
1 s



T BEGIN PROGRAM
@ BEGIN FROGRAM STATEMENT

PROGRAN ¢ BEGIN —————— PROGRAM 1
STATEMENT 3% LS

L--——-

1 "

1(L | NAME |4 REVISION LABEL } ;
L DEFINES PROGRAN NANE
BEGIN SUBROUTINE
BEGIN SUBROUTINE STATEMENT
REV §
P p— . —
| 35?;"&“&2&‘{"“ ——— BeGIN SUBROUTINE —{  NAME r——el
L ————— ﬂ L—'——&
DEFINES SUBROUTINE NAME
I . p
{ PARABETER |-
L-_-—.ﬂ
1 A o
( °

AE
————-
| BINARY NbMBEle—— B ic (: >1——
9

I —1



CHARACTER

s

-— et D eEun Gy

LETTER !
a

k—-——d

r———"

r
|  CHARACTER NUBERAL
L

——————d ..]
| D
SY®MBOL

— )

R

=

w=ve] CHARACTER STRING

[ P
e B .
| STRING CHARACTER

QR | (I

rEves COLUMN NAME

Ep

|
| COLumMN NAME  |— ~ wame

._ MUST BE PREOEFINED IN A TABLE
DECLARATION STATEMENT

COMMENT-STATEMENT

B

e e Rl
L I_C“_'“'.‘i_ua ?

$ AND g SYBBOLS NOT ALLOWED

COMPARISON TEST r RELATIOML1
W e FORMULA
i couré\smson T
T
LimT
FORMULA ,

JU—. |



5 CONCURRENT
—v7] CONCURRENT STATEMENT

MproceouRAL TIME

i 4
STATEMENT EVERY
r.__.._--ifl._"ssf_'x_ 57"\ [ L.l“ﬂ’iﬂu'\
| CONCURRENT concunﬂeum—e 1

STATEMENT L
133

———— r———-

PERFORN — PROGRAM o ' e ALY .

XTERNAL EXTERNAL
1 PRINT }PRESE"T'V“LUE"’F“ oesionator_ brT0-d oesicuator
RECORD ——— | IR 1
DEFAULTS _j
TO SYSTEM DEVICE
-VERIFY=] EXTERNAL H COMPARISON ¢ 0o ure T -
DESIGNATOR TEST |, EXCEPTION 1 9
.l D# . A BANK NAME
r—-n—-—*.1 r—‘—1
| DATA BA'iK NANE |— 4 nave  pb—ou

L‘ MUST BE DEFINED IN A BEGIN
DATA BANK STATEMENT



AT DECLARE
DECLARE DATA STATEMENT

r DECLARE -! S
| DATASTATEMENT ¥— DECLARE !
| I, 17y
’ r N X N ]
- r 1
—— [ — NUMBER
r 1 L %)
1 a—uumm-:k NAME EQUAL-TO r::::_l ;
I | NUMBER
PATTERN
L-—-—J
A
~ QUANTITY NAME EQUAL -Tol——1 QUANTITY ;
A
~ STATE NAME EQUAL—TO—\——l STATE o
L——_% L ?
s , |
—_—1 D e VNS G
L TEXT NAME  feWiTH-A-MAXMUNM -0F 4 '"J“EBGEES b CHARACTERS ;

-2 ]

- —-——q
_ \ LY
EQUAL—TO CONSTANT _ |

L————d



(18 DECLARE NUMERIC LIST
@ DECLARE NUMERIC LIST STATEMENT

oeciare numeric ) r——=" M wrecer )
| LISTSTATEMENT |-DECLARE —NUMERIC - LIST—{ NAME | WITHH  nymger Iel

DEFINES LIST NAME —3

’ | FEEDBACK
—— e REQUIRED
| (NUMBER OF

NUMBER ENTRIES -1}
R ] I 4
1 (L ENTRIES \J~
\ \ r' NUMBER _ll /
PATTERN
L 9

v e




/19 DECLARE NUMERIC TABLE
Gv) DECLARE NUMERIC TABLE STATEMENT

| TABLE STATEWENT |— DECLARE — NUMERIC — TABLE —{ MAME | yiry -

DEFINES TABLE NAME

) [ “wTecer I “intecer |
1¢ | wumeer |— Rows —ano—~| NUMBER  |— coLumns 2
FEEDBACK
_ REQUIRED
’ (NUMBER
COLUMNS -1)
r———
2 TITLED NAME WITH —  ENTRIES -()3
S
’
FEEDBACK | FEEDBACK
————" RFQUIRED | REQUIRED
(NUMBER (NUMBER
NUMBER & )OLUMNS -1) | Rows -1)
r— 1 (R | P .

FUNCTION
3(ﬂ o DESIGNATOR 1\"? — O — ’

PATTERN s

NUMBER OF COLUMNS MUST BE ZERO
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DECLARE QUANTITY LIST

t DECLARE QUANTITY LIST STATEMENT

r e GEES SR TS St r LN K _ J
DECLARE QUANTITY INTEGER
DEFINES LIST NAME

—-—-ﬂ

2
FEEDBACK
—— — - REQUIRED
(NUMBER OF

QUANTITY ENTRIES -1)
N

1 3= ENTRIES O
\ /

A N

il



DECLARE QUANTITY TABLE

DECLARE QUANTITY TABLE STATEMENT

- Fr——=1 rr———==q

r
DECLARE QUANTITY
|

DEFINES TABLE NAME —j

M recen )

INTEGER
1()__ ROWS AND ——{  NUMBER 313Jl—— COLUMNS ——-()z
-

b4 }  FEEDBACK REQUIRED
(NUMBER COLUMNS -1)
r -
2 TITLED NAME WITH — ENTRIES—B:;
L_—_1 /
°
FEEDBACK FEEDSACK
r—=——-17 REQUIRED RE QUIRED
(NUMBER (NUMBER
QUANTITY COLUMNS -1) | ROWS -1)
3 FUNCTION N\ °
DESIGNATOR 9 - 7 °

L NUMBER OF COLUMNS MUST BE ZERO
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DECLARE STATE LIST

DECLARE STATE LIST STATEMENT

r—=—=" ===

r—————ﬁ
T INTEGER
| R ST boEcLare — sTATE= LsTd  NAWE  bwithd  gymger 1

DEFINES LIST NAME

9
FEEDBACK
= REQUIRED
(NUMBER

STATE OF ENTRIES 1)
L AR G S 72J
g S

1()-— ENTRIES —— 7

\

- o
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DECLARE STATE TABLE
@ DECLARE STATE TABLE STATEMENT

I oecLare state 1 r 1 l".EEEEE'
| TABLE STATEMENT |DECLARE =STATE-TABLE 9 NAME | WITHh 4 yypger rel

DEFINES TABLE NAME

r L
AND —-|L 'N'{,TMEBGEERR 2}— COLUMNS _—‘()2

1 ()—- ROWS

FEEDBACK PEQUIRED
| r——- _] (NUMBER CO-UMNS ~1)
2 TITLED NAME WTH - ENTRIES-e 3

L - S —
°
FEEDBACK FEEDBACK
— can oo REQUIRED REQUIRED
r -I (NUMBER (NUMBER
STATE COLUMNS ~1) | ROWS -1)
I “Fruncrion -———J f/ A/ .
3 DESIGNATOR ° ,

NUMBER OF COLUMNS MUST BE ZERO
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DECLARE TEXT LIST
(%é;;) DECLARE TEXT LIST STATEMENT

r DECLARE TEXT -l r 1
l LIST STATEWN' NT ""DECLARE — TEXT — LIST _I NAME "_ WITH .
I~ X 4] (

DEFINES LIST NAME

===
l(L‘l :.NUTMEBGEERR —— ENTRIES ()2
L —2)
°
_——== FEEDBACK
r TEXT 1 REQUIRED
CONSTANT (NUMBER OF
L 9 ENTRIES =1’
——— )
2 2 -_)3
( \ O X
)
( 4
L [ ]
3 .

MUST BE USED IF AN UNDECLARED ENTRY IS LONGER THAN
THE LONGEST DECLARED OR IF NO ENTRIES ARE DECLARED

r——-—

4 WITH — A — MAXIMUM — OF —f 'N"UT;BGEERR }— CHARACTERS
L3
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DECLARE TEXT TABLE
% DECLARE TEXT TABLE STATEMENT

O I D W e Y — l——- -ﬁ —————

" r
DECLARE TEXT
i TABLE }- DECLARE = TEXT —TABLE—~]  NAME }- wiTH—d  INTEGER }- ROWS —/1
a7

NUMBER
L STATEWENT %5, JS S R Y
DEFINES TABLE NAME

FEECBACK RFQUIRED
(NUMBER COLUMNS - 1)

| WITH— ENTRIES 7?1

38 L___4

-
rc
le—AND—: e L- coLumns -\TlTLED | NAWE

\

FEEDBACK REQUIRED
(NUMBER ROWS ~1)

_______ FEEDBACK REQUIRED
I Text :__ (NUMBER COLUMNS ~1)
P — - / |_| CONSTANT 79 \ S
) ] FUNCTION |, | —————=—

DESIGNATOR ] ’
— Gl Ny SEge -l
; g
INTEGER N
WITH = A = MAXIMUM = OF -i NUMBER 38-:-CHARALTERS

°o

MUST sE MSED {F AN UNDECLARED ENTRY IS LONGER THAN
THE LONGEST DECLARED OR IF NJ ENTRIES ARE DECLARED

Z- NUMBER OF COLUMNS MUST BE ZERO
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DELAY
DELAY STATEMENT

r——-——q

PROCEDURAL i
STATEMENT

————m PREFIX &7 DELAY —
|  STATEmENT . 1 VALUE OR 1
| N | wAIT L—--4

2
r=._-—= | BT
EXTERNAL COMPARISON
18— UNTIL —  DESIGNATOR TEST L ;
&
DIMENSION

| S |
| Dmension |
L— --—Zu

SEE DIMENSION TABLE ON PAGE VI

m DISABI.E
W DISABLE INTERRUPT STATEMENT

I ProceouraL 1 °
ST#TEHF"' |-\
DISABLE 1/ === JE
INTERRUPT  } Lo + =%  NUMBER .
STATEMENT 233 \ 73] ’

MUST REFERENCE WHEN
INTERRUPT STATEMENT

ALL
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END STATEMENT
\FevY)

DATA-BANK
i | PKOGRAN
| END STATEWENT |p—— EmD .
L .2 ~——  NACRO ’
SUBROUTINE
m EXPAND
EXPAND MACRO STATEMENT

EXPAND

EXPAND BACRO | \ \ )
{ statement EXECUTE N

——— o e

o——|
————n '---———-{ COMMAS INVALID
r BLANKS ARE SIGNIFICANT
1 MACRO LABEL |-
]

EXTERNAL DESIGNATOR

e

[\

| oesicnator, |

EXTERNAL —_———
| DESiGNATOR
g TABLE | rncTicNs
L NAME y
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/32 FREL
FREE DATA BANK STATEMENT

b j L
rFREE DATA BANK-:,. FREE r DATA BANK -l REVISION 1 ®
STATEMENT NANE LABEL )

m FUNCTION DESIGNATOR

IR

r--—-j

LETTER
r FUNCTION 1 < b >

I oesicnator  f - — —
NUMERAL

| I—— |

ASTERISK K * 7
COMMA : ]
EQUALS =
MINUS -
PERIOD .
PLUS +
SLASH /
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1]
GOTO STATEMENT IO

[ Proceourat 1
STATEBENT
I Y A S iy T
| statement 60— TO —]  NUMBER |}———°
Y L AL ?

HEXADECIMAL NUMBER

L K X N ¥ - J - AG
[ EXADECIMAL ' l 1
| NUMBER — X

| IS,

MMOO WP VO YN B WN—D

1T

INDEX NAME

r———="" "1
| INDEX NAME | —§ NAME |
——— e o ] e

MUST BE A NUMERIC DECLARATION
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‘n‘ INHIBIT
W INHIBIT TABLE STATEMENT

[ PrROCEDURAL 1

STATEMENT
iNHIBIT 1 b —— r 1
INHIBIT —  TABLE NAME |-el

TABLE i
STATEMENT 77-

-3 ————

)
1¢

A N

INHIBITS ALL ROWS /
b J )]

="

INDEX NAME
L - D T -36J

“NTECER )

INTEGER
ROW }]  NUMBER

! Lo

==

ROW

i DESIGNATOR

[ |

N J

INTEGER NUMBER

] AD
{ INTEGER NUMBER-! I ]!- NUMERAL -l'-L—
L

. ————Y
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INTERNAL NAME
&

r N N ) 1
NAME  p—
INDEX NAME
————— CGNEE NS TSNS G 3G
INTERNAL
| NAME LIST NAME
™ TINTEGER
L NUMBER
L N K N ] 38J
r TABLE 1 D,
NAME n B¢
\ USE ONLY IF TABLE
NAME IS PREDEFINED
IN STATEMENT AND
REMAINS UNCHANGED
row 1 4 COLUMN NAME }—

I H / ]
p|
1( p——— —_—
r INDEX NAME —= \ rmosx NAME }

3 3%

ROW Lr_-_-;—_::i‘ COLUMN '—:::: -1
INTEGER T INTEGER
NUMBER NUMBER
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m ISSUE
W ISSUE DIGITAL PATTERN STATEMENT

PROCEDURAL |
STATEMENT
™ TISSUE DIGITAL ———
PATTERN F 1
L STATERENT_ g -
4 £
r — e e s
NUMBER
PATTERN
L- LT r——
(]— EXTERNAL
1 IUE T0 DESIGNATOR 31";
INTERNAL
NAME
— 3

r EXTERNAL | I ExrernaL
PRESENT=VALUE=OF4 pesionaTor 701 DESIGNATCR r-;
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LEAVE
LEAVE STATEMENT
\REvL)

| LEAVE STATEMENT }— LEAVE !

° F
R |
NUMBER
Lo__%

'_ NUMBER
PATTERN
I, -

"

QUANTITY
L LN N N ] sﬂ

r—"
v 4 STATE  }— ﬁ’)—\
O et
TEXTd  CONSTANT

————d

R |

INTERNAL
NAME

L%

. ;

LET
m LET EQUAL STATEMENT

[ ProcEDURAL )

STATEMENT
PREFIX g7)
r—=wr 1 I wrernae |
[
| EQUAL H LT Twame | ( :
L __STATEMENT 45 EXCLUDES STATE AND TEXT = lo oo oo 3

NUMERIC
Y I EQUAL TO L —  FormuLa ?ll'_——;
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LIST NAME

=" =1 "
| LISTNAME |} ] NAME  ——o
e 5 .1

MUST BE PREDEFINED IN A
LIST DECLARATION STATEMENT

m MACRO LABEL
LETTER
et B v B B L B
|  MACRO LABEL LETTER O
L_...__..._“‘.l I._.....__.I ——__—l
NUMERAL
I.__.__ﬂl
m NAME
r =1
LETTER
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m NUMBER
I' INTEGER
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NUMBER PATTERN
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r_-_—ﬂ

BINARY NUMBER
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| PATTERN r::::
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S, -] INTEGER NUMBER
L-———ﬂ

OCTAL NUMBER

NUMERAL ~
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1
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_____ 3
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| NuMERAL 5
| I | 6
7
8
9
51
W NUMERIC FORMULA +
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4 r-———7
( QUANTITY )
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| QS
~1 NAME
MUST BE DECLARED b 39

AS NUMERIC OR QUANTITY ~~
27



OCTAL NUMBER
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A

| OCTAL NUMBER |-

m OUTPUT EXCEPTION
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==

DISPLAY -\
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